Prosthetic valve thrombosis (PVT) can be a life-threatening complication that requires immediate treatment. This is a case report on repeated thrombolytic therapy for thrombosis of a prosthetic tricuspid valve. After repeated urokinase therapy, mechanical clicks were audible and the hemodynamics of the patient rapidly improved. Echocardiography showed the disappearance of thrombi and a normalized pressure gradient. Cine-fluoroscopy showed a well-functioning prosthetic valve. 
Introduction
Prosthetic valve thrombosis(PVT) is a rare, but serious complication resulting from the use of mechanical valves. [1] [2] [3] [4] Thrombotic malfunction of a mechanical heart valve in the tricuspid position is a well-known and relatively benign clinical entity, and this can occur despite adequate anticoagulation. 5) Thrombolytic therapy to relieve thrombotic prosthetic valve obstruction has been accepted for treating the right-sided valves, although its role for treating the left-sided valves and hemodynamically unstable patients needs to clarified. [1] [2] [3] [4] [5] [6] [7] We report here on a case of subacute thrombosis of a St. Jude mechanical tricuspid valve prosthesis in which the two-dimensional echocardiography and cine-fluoroscopy demonstrated severe tricuspid inflow obstruction. This malady was completely resolved after repeated thrombolytic therapy without any complication.
Case
A 49-year-old man was admitted to the hospital with facial and lower extremity edema that began 6 days before his hospital admission. He had received a mechanical tricuspid valve replacement(St. Jude, 33 mm) for Ebstein's anomaly and he had undergone coronary artery bypass graft surgery for his three-vessel coronary artery disease 80 days prior to this admission. Anticoagulation with warfarin was started after the surgery, and this was continued after discharge from the hospital. On the day of admission, the INR was 2.16. On physical examination, the blood pressure was 130/70 mmHg and the heart rate was 90/min. The lungs were clear and cardiac examination revealed no metallic click sound, which was usually audible in a patient with prosthetic valves. The liver edge was palpable 2 cm below the right costal margin and there was grade 1+ pitting edema of the lower extremities. Echocardiographic examination revealed restricted motion of the tricuspid prosthetic valve leaflets with an increased transvalvular mean pressure gradient of 11 mmHg (Fig. 1 ). Cine-fluoroscopic examination showed fixation of both leaflets of the prosthetic valve (Fig. 2) . A bolus injection of 500,000 IU of urokinase was given; this was followed by continuous dripping of 2,500,000 IU for 12 hours. The patient was then treated with intravenous heparin that was adjusted to a partial thromboplastin time of 1.5 to 2 times of the control value. An echocardiographic and cine-fluoroscopic followup examination was performed after completion of the infusion. The mean pressure gradient between the right ventricle and atrium was decreased to 4.3 mmHg, but only one of the leaflets showed normal movement on the cine-fluoroscopic and echocardiographic examination. Because of this, the thrombolytic agent was given again 24 hours after the first treatment with the same protocol as the initial therapy. Follow-up echocardiographic examination showed a normal Doppler pattern of the tricuspid inflow, and the mean pressure gradient of the tricuspid inflow was 3 mmHg (Fig. 1) . Cine-fluoroscopic examination showed that both valve leaflets were moving freely after the repeated thrombolysis (Fig.  2) . The patient was given anticoagulation therapy with warfarin with a target INR of 3.0 to 4.0, and the patient was discharged from the hospital.
Discussion
Since the first prosthetic valve replacement in humans was done in 1960, 3) prosthetic valve thrombosis remains an important cause of morbidity and mortality.
2) Unfortunately, despite the advances in valve design and the performance of optimal anticoagulation, the reported incidence of thrombotic obstruction ranges from 4% to 8.6% within 5 years of implantation and this can be as high as 13% within 1 year for the tricuspid prostheses.
3)4) The higher incidence of thrombosis in the tricuspid position compared to the other valves may be because of the relatively low-pressure environment.
2)7)8)
Typically, PVT results in acute hemodynamic deterioration that requires immediate medical attention, but occasionally it may have a more insidious onset and a longer duration of symptoms.
3)8) The physical examination may reveal a decreased intensity of one or both metallic clicks or the presence of a new murmur, edema, ascites and hepatomegaly. 1)3)7)8) The diagnosis of valve thrombosis is usually confirmed by performing cine-fluoroscopy and echocardiography with a Doppler examination.
1-3)9) A thrombus is best visualized by transesophageal echocardiography, but transthoracic echocardiography and cine-fluoroscopy, which are less sensitive for detecting thrombi but they are more widely accessible and more easily applicable, can demonstrate a restriction or the absence of movement of a leaflet of the prosthetic valve; these tools can be very useful for the assessment of the efficacy of the treatment during the treatment period and at follow-up.
10)15)
Surgery was the traditional treatment for obstructive PVT. However, there is high operative mortality that is largely related to the clinical functional class. [2] [3] [4] 11) The surgical mortality ranges from 0 to 60% depending on the functional class at the time of presentation and the urgency of the operation. 3) In recent years, with the advent of thrombolytic therapy, an alternative nonsurgical treatment for PVT has emerged. 4) In general, thrombolytic therapy cannot be generally recommended for thrombosis of the left-sided heart valves unless the patient is not a surgical candidate because of the risk of critical embolic complications and major bleeding.
2)5)
However, the right-sided valves seem to be safer to treat with thrombolytic therapy because the major complications are merely fever or minor pulmonary embolism. 1)3)5)12) Streptokinase, rt-PA and urokinase have been the most commonly used thrombolytic agents. There was no statistically significant difference between the agents for their success rates, although there are some differences in the dosage and the duration of the infusion for each of the thrombolytic agents.
1-3)11)13)14)
The recurrent thrombosis rate after initial thrombolysis is approximately 11%. Because the success rate of repeated thrombolysis is equal to that of the initial treatment, another attempt at thrombolysis is worthwhile in those patients suffering with rethrombosis.
3) Therefore, repeated thrombolytic therapy can be considered for the case of a partial PVT after the initial thrombolytic therapy, as was done in the current case, and especially for right sided PVT. 
